Honors Discrete 6.1 – 6.5 Quiz Review Guide

Hamilton Circuit or Path:
· Provide a definition and Find them in a graph (Hint: degree 1 and 2) 

Complete Graph:
· Provide a definition
· Properties to calculate

1) Vertices = N
2) Degree = N – 1 

3) Edges  = N(N – 1)/2 

4) Distinct Hamilton Circuits = (N – 1)!
Weighted Graph:

· Provide a definition
· Create weighted graph 
· Use the weighted graph table
· Find weight of a circuit or path

Algorithms:

· Describe/ Perform each algorithm

· Pros and Cons of each algorithm

· Brute - Force Algorithm
· Nearest – Neighbor Algorithm
6.1 – 6.5 Practice Problems

Section 6.2: COMPLETE GRAPH Calculations
1) Find the number of edges, degree of each vertex, and number of Hamilton Circuits in K12. 

2) How many edges does a complete graph of 23 vertices have?

3) What is the degree of each vertex in K64?

4) If degree of each vertex in KN is 34, how many vertices does the graph have?

5) How many vertices does KN ​have if it is known to have 703 edges?

6) How many vertices does a KN have if it is known to have 479,001,600 distinct Hamilton Circuits?
Section 6.3: Use the following information to draw two weighted graphs.
	Graph #1
	Graph #2

	It takes Joey 10 minutes to bike to the grocery store and bike shop from his home. It takes him 15 minutes to bike to school and only 7 minutes to get to Mark’s house from home. Joey doesn’t ever go to the bike shop from the grocery store because of traffic. He from school it takes him 9 minutes to the grocery store and 13 minutes to the bike shop. He often goes to Mark’s house after school which is only 3 minutes away.
	
	A
	B
	C
	D
	E

	
	A
	
	$9
	$13
	
	$4

	
	B
	$9
	
	
	$15
	$8

	
	C
	$13
	
	
	
	$11

	
	D
	
	$15
	
	
	$3

	
	E
	$4
	$8
	$11
	$3
	


Section 6.4/ 6.5: Draw the appropriate weighted graph using the tables and find the Hamilton circuit for Brute-Force and Nearest-Neighbor Algorithms for starting at A. Also use your answer to GRAPH #2 above and perform the same algorithms. 



Graph #3






Graph #4
		A

	B

	C

	D


	A

		$9 

	$13 

	$7


	B

	$9 

		$5

	$15


	C

	$13 

	$5

		$18


	D

	$7

	$15

	$18

	

	
	A

B

C

D

A

7 min 

5 min 

6 min 

B

7 min 

12 min 

15 min 

C

5 min 

12 min 

9 min 

D

6 min

15 min 

9 min 




Find the Hamilton circuit for Brute-Force for starting at A. 



Graph #5







Graph #6

Honors Discrete Chapter 6.1 – 6.5 Review SOLUTIONS

Section 6.2:

1) Find the number of edges, degree of each vertex, and number of Hamilton Circuits in K12. 

a. Vertices = 12
b. Edges = 12*11/2 = 66
c. Degree of each vertex = 12 – 1 = 11
d. Number of Hamilton Circuits = (12-1)! = 39,916,800 circuits (half are the reverse order of each other)
2) How many edges does a complete graph of 23 vertices have?

a. Vertices = 23
b. Edges = 23*22/2 = 253
3) What is the degree of each vertex in K64?

a. Vertices = 64
b. Degree of each vertex = 63
4) If degree of each vertex in KN is 34, how many vertices does the graph have?

a. Degree = 34

b. Vertices = 34 + 1 = 35

5) How many vertices does KN ​have if it is known to have 703 edges?

N(N-1)/ 2 = 703

N(N-1) = 1406


Square Root Trick: √(1406) = 37.50; Round Up and Down; N = 38 and N –1 = 37
6) How many vertices does a KN have if it is known to have 479,001,600 distinct Hamilton Circuits?

Division Method: 479,001,600/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 10/ 11 = 12 

Multiplication Method: 1*2*3*4*5*6*7*8*9*10*11*12= 479,001,600

N – 1 = 12; N = 13 vertices
Section 6.3: Use the following information to create weighted graphs.



Graph #1






Graph #2

	It takes Joey 10 minutes to bike to the grocery store and bike shop from his home. It takes him 15 minutes to bike to school and only 7 minutes to get to Mark’s house from home. Joey doesn’t ever go to the bike shop from the grocery store because of traffic. He from school it takes him 9 minutes to the grocery store and 13 minutes to the bike shop. He often goes to Mark’s house after school which is only 3 minutes away.
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A

$9 
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$9 

$15
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C

$13 

$11

D
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$3
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$4

$8

$11

$3





Section 6.4/ 6.5: Draw the appropriate weighted graph using the following information and find the Hamilton circuit for Brute-Force and Nearest-Neighbor Algorithms for starting at A. Also use your answer to GRAPH #2 above and perform the same algorithms. 


Graph #3






Graph #4
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	Brute Force: 3! = 6. Only need to do 3 because reverse is the same cost just in backwards number order

A – B – C –D – A = 9 + 5 + 18 + 7

A – B – D – C – A = 9 + 15 + 18 + 7

A – C – B – D – A = 13 + 5 + 15 + 7 
	Brute Force: 3! = 6. Only need to do 3 because reverse is the same time just in backwards number order

A – B – C –D – A = 7 + 12 + 9 + 6

A – B – D – C – A = 7 + 15 + 9 + 5

A – C – B – D – A = 5 + 9 + 15 + 6

	NEAREST – NEIGHBOR:
A – B - C – D – A: 9 + 5 + 18 + 7
	NEAREST – NEIGHBOR:
A – C- D– B – A: 5 + 9 + 15 + 7




Find the Hamilton circuit for Brute-Force for starting at A. 



Graph #5







Graph #6
	Brute Force: Find all Hamilton circuits

A – B – C – D – E – F – A

A – B – F – E – C – D – A

A – F – B – C – E – D – A

A – F – E – D – C – B – A (reverse of #1)

A – D – C – E – F- B – A (reverse of #2)

A – D – E – C – B – F – A (reverse of #3)
	Brute Force: Find all Hamilton circuits

A – B – C – D – E – A

A – B – E – D – C – A

A – E – B – C – D – A

A – C – B – E – D –A 

A – E – D – C – B – A (reverse of #1)

A – C – D – E – B – A (reverse of #2)
A – D – C – B – E – A (reverse of #3)

A – D – E – B – C – A (reverse of #4)
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Bike Shop








Joey’s House








10 min
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